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1.0 INTRODUCTION 

SulTRAC has prepared this sampling plan for a membrane interface probe (MIP) investigation at the East 

Troy Contaminated Aquifer (ETCA) Site in Troy, Miami County, Ohio (see Figure 1), under the U.S. 

Environmental Protection Agency (EPA) Remedial Action Contract (RAC) II for Region 5, Contract No. 

EP-S5-06-02, Work Assignment (WA) No. 145-RICO-B5EN.  A remedial investigation (RI)/feasibility 

study (FS) is being conducted at the East Troy site.  The RI/FS will investigate (1) the nature and extent 

of contamination in soil, subsurface gas, indoor air, groundwater, sediment, and surface water, and (2) the 

threat this contamination poses to human health and the environment.  The purpose of this sampling plan 

is to specifically address the MIP portion of additional site characterization activities to be conducted as 

part of the Expanded Phase II field investigation. 

 

The ETCA RI/FS Phase I sampling and analysis plan (SAP) was submitted to EPA in July 2010 and 

consisted of two components: the field sampling plan (FSP), and the quality assurance project plan 

(QAPP) (SulTRAC 2010a).  The Phase I FSP presented sampling and analytical procedures for all Phase I 

activities except for procedures to evaluate concentrations of volatile organic compounds (VOC) at the 

actual points of exposure for the vapor intrusion (VI) pathway.  SulTRAC submitted a Phase I SAP 

addendum to EPA on December 9, 2011 (SulTRAC 2011).  The addendum addressed the objectives and 

methods for VI monitoring to investigate the nature and extent of contamination in subsurface gas and 

indoor air.  The Phase II investigation activities completed to date have included additional drilling and 

sampling conducted in accordance with the Phase I SAP and Phase I SAP addendum. 

 

The Expanded Phase II investigation will use real-time field methods to optimize sample collection and 

site characterization in suspected source areas, including (1) the original suspected points of origin of the 

chlorinated VOC plumes based on data collected to date, and (2) downgradient locations where residual 

VOCs may be sorbed to fine-grained subsurface materials and acting as ongoing “secondary” sources of 

groundwater contamination.  Therefore, the overall approach is to select initial sampling locations based 

on Phase I and II results and allow for the flexibility to step-out from initial locations, as necessary.  The 

Expanded Phase II investigation will be conducted in two steps.  The first step will consist of a MIP 

investigation designed to identify locations and horizons within the suspected source areas, and adjacent 

downgradient areas, that contain elevated levels of total VOCs.  This information will be used to focus 

subsequent investigation activities.  After all the MIP borings are completed, high resolution site 

characterization (HRSC) groundwater profiling will be conducted at the MIP locations that exhibit 
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elevated VOCs to collect compound-specific data and establish lateral and vertical contaminant profiles.  

The overall Expanded Phase II investigation includes the following three main components: 

 

 MIP Investigation – SulTRAC will conduct a source area investigation using MIP.  Potential 

source areas assessed during the July 2 and 3, 2013, site visit will be investigated using real-time 

MIP technology to identify locations within the suspected source areas that contain elevated 

levels of total VOCs.  The MIP investigation will provide semi-quantitative results at multiple 

locations along each proposed transect.  Each point along a given transect will in turn generate a 

continuous vertical profile that will be used to identify specific locations and depths within the 

suspected source areas that may undergo further investigation.  

 

 HRSC groundwater profiling – Based on the MIP results, SulTRAC will select specific locations 

to be sampled using HRSC groundwater profiling to identify primary and secondary source areas 

and to further characterize the groundwater plume areas.  Groundwater samples collected will be 

analyzed on-site for target VOCs using a mobile laboratory for fast turnaround.  Mobile 

laboratory results may be used to guide or modify subsequent sampling locations. 

 

 Additional sampling activities – SulTRAC may collect surface and subsurface soil samples for 

analysis of VOCs based on the data collected during the MIP and HRSC groundwater 

investigations.  Select soil and groundwater samples may also be analyzed for general 

geochemical and physical parameters (such as alkalinity, total organic carbon, bulk density, and 

porosity) to evaluate potential remedial alternatives in the FS.  In addition, VI sampling, 

consisting of sub-slab and indoor air sampling, will likely be conducted during the Expanded 

Phase II investigation.   

 

This sampling plan addresses activities associated with the MIP investigation only.  Two screening 

groundwater samples will be collected for correlation between observed MIP response and actual 

measured compound-specific VOC concentrations in groundwater; sampling and analytical procedures 

for groundwater sampling are included in SulTRAC’s approved SAP dated August 2010 (SulTRAC 

2010a).  SulTRAC will use results from the MIP investigation to focus the remaining Expanded Phase II 

investigation.  Therefore, results of the MIP investigation will be used to evaluate the need for and scope 

of HRSC groundwater profiling and other Expanded Phase II sample collection activities presented 

above.  Methods and procedures for conducting the remaining Expanded Phase II investigation activities 

will be submitted to EPA at the conclusion of the MIP investigation. 
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2.0 PROPOSED MIP INVESTIGATION AREAS 

Detailed descriptions of the ETCA site characteristics, history, and previous investigations are presented 

in the RI/FS Phase I SAP (SulTRAC 2010a).  Additionally, summaries of the Phase I and II investigation 

results are presented in the Phase I and II technical memoranda (SulTRAC 2013a, 2013b).  Results of the 

Phase I and II investigations indicate that two plumes exist and appear to comingle (see Figure 2).  The 

plumes are referred to as the residential area plume (originating near the intersection of Walnut and Main 

Streets) and the Water Street plume (originating at the Hobart Cabinet property).  The source areas to be 

investigated further in the Expanded Phase II include (1) the former dry cleaner located at 10 E. Main 

Street and an area just across Walnut Street that contains high concentrations of VOCs near monitoring 

well EPA-MW-107I, (2) the former dry cleaner located at 432 E. Main Street, (3) areas within the Hobart 

Cabinet property, (4) areas within the Spinnaker property, and (5) an area along Clay Street north of 

Franklin Street (see Figures 3 through 6).   

 

3.0 FIELD SAMPLING ACTIVITIES 

SulTRAC will conduct a source area screening investigation using MIP.  Potential primary and secondary 

source areas assessed during the July 2 and 3, 2013, site visit will be investigated using real-time MIP 

technology to identify locations within the suspected source areas that contain elevated levels of total 

VOCs.  MIP results will also be used to identify whether areas of primary source material (nonaqueous-

phase liquid [NAPL]) exist and whether areas of secondary source material (high levels of VOCs sorbed 

to lower permeability soils) exist.  These areas, if identified, will be targeted for subsequent HRSC 

groundwater profiling and possible soil sampling.   

 

3.1  MIP INVESTIGATION 

The MIP collects real-time, vertically continuous data on the distribution of VOCs as well as subsurface 

electrical conductance (EC).  Together, this information provides a continuous profile of total VOCs and 

lithology at each soil boring location to assess the relationship of contaminant distribution to subsurface 

lithology.  MIP captures vapor samples as the soil boring is advanced and can provide immediate semi-

quantitative results of total subsurface VOC concentrations.  (See the attached MIP standard operating 

procedure [SOP].)  MIP technology uses heat to volatilize and mobilize contaminants for sampling.  

Heating the soil or groundwater adjacent to the MIP’s semi-permeable membrane volatilizes the VOCs, 

which then pass through the probe’s membrane and into a carrier gas for transport to the ground surface.  

The MIP will be equipped with a standard photoionization detector (PID), which effectively detects a 

broad range of VOCs.  To increase the working range of the system, the PID will be used in series with an 
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electron capture detector (ECD), which is more effective for specifically detecting chlorinated 

hydrocarbons such as tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichlroethene (DCE), and 

vinyl chloride (VC).  Based on the manufacturer’s information, the PID and ECD used together will allow 

for detection of total VOCs to concentrations below 1 part per million (ppm) and potentially down to 

concentrations as low as 200 to 500 parts per billion. 

 

The MIP will be advanced using direct-push drilling methods.  It is anticipated that a Geoprobe 6620, 

7822, or 8040 rig (or similar) will be used to advance the MIP tool.  The actual drilling equipment used 

will be selected to achieve the desired sampling depths.  The scope of the MIP investigation will be fluid.  

Initial borings will be advanced at each of the areas to be investigated with a contingency to advance 

additional step-out borings depending on the MIP results.  Initial MIP boring locations are shown on 

Figures 3 through 6 and are summarized below in Table 1.   

 

TABLE 1 

MIP INVESTIGATION SUMMARY 

 

Investigation Area Number of Initial Borings 

Number of 

Contingency 

Borings 

Total 

Number of 

Anticipated 

Borings 

10 E. Main Street 
5 on west side of Walnut Street 

3 on east side of Walnut Street 
2 10 

432 E. Main Street 
2 on west side of building 

4 on east side of building 
1 7 

Hobart 

6 on north side of building near loading dock area 

3 on south side of building near former vapor 

degreaser area 

3 12 

Spinnaker 

7 around northwest corner of building 

2 in parking lot at location of former dry cleaner 

1 in parking lot near well KMW-10 

2 12 

Clay Street 4 north of Franklin Street 1 5 

Totals: 37 9 46 

 

An initial MIP boring will be completed in the vicinity of the source area of the residential PCE plume 

(vicinity of the former dry cleaner at 10 E. Main Street), immediately adjacent to the OEPA-11/EPA-

107I/107D well cluster, with the objective of providing semi-quantitative data to correlate observed MIP 

responses with actual groundwater VOC concentrations in zones where relatively high concentrations of 

VOCs have been detected during Phases I and II of the RI.  If possible, the boring will be extended to at 

least the bottom of the “intermediate” zone (about 50 to 55 feet deep) as groundwater samples from this 
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zone indicate PCE concentrations in the low ppm range.  Concurrent with this MIP boring, SulTRAC will 

collect groundwater samples from monitoring wells OEPA-11 (shallow) and MW-EPA-107I 

(intermediate).  The samples will be submitted to a local laboratory as screening samples for rapid-

turnaround analysis for VOCs using EPA Method 8260B.  Sampling procedures, including collection of 

appropriate quality assurance and quality control (QA/QC) samples, will be in accordance with 

SulTRAC’s approved SAP (SulTRAC 2010a).  

 

Each soil boring will be advanced to a depth of about 60 to 80 feet below ground surface (bgs); however, 

actual completion depths may vary based on MIP results (whether VOCs are detected at depth) or probe 

refusal.  Another factor that may affect boring completion depth is if NAPL is observed.  The boring may 

be terminated to prevent “drag-down” of NAPL to deeper zones in cases where MIP responses indicate 

the likely presence of NAPL.   

 

The MIP investigation approach is designed to allow for flexibility in the field to maximize the use of this 

real-time method.  The MIP will provide profiles indicating the locations and depths of elevated levels of 

VOCs.  The objective of the MIP investigation is to identify potential primary or secondary source areas.  

As a result, the entire group of initial borings will be completed at each investigation area, and the results 

will be evaluated before any step-out borings will be conducted.  All MIP boring locations will be sealed 

by allowing the formation to collapse below the water table and grouting the open borehole from the 

water table to the ground surface on completion.  

 

3.2   GENERAL CONSIDERATIONS 

All MIP boring locations will be surveyed using global positioning system (GPS) or traditional surveying 

methods for inclusion on site figures and in the project data base.  Field conditions, drilling observations, 

and other pertinent information will be recorded by field team members in field logbooks, field data 

sheets, or through a photographic record as described in the Phase I SAP (SulTRAC 2010a).  Other 

general sampling considerations that apply to this sampling plan include the following: 

 

 All proposed sampling locations are contingent on obtaining access from property owners. 

 Proposed sampling locations may be modified based on the physical location of overhead and 

underground utilities. 

 Proposed sampling locations may be modified based the physical constraints resulting from the 

equipment required to perform these activities. 
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3.3  DECONTAMINATION PROCEDURES 

For materials requiring decontamination, SulTRAC will follow decontamination procedures specified in 

the RI/FS Phase I SAP (SulTRAC 2010a).  These procedures generally include a three-step 

decontamination process consisting of an Alconox or Liquinox soap wash, a tapwater rinse, and a final 

distilled water rinse.  A steam cleaner will be available as a contingency in the event that NAPL is 

encountered.   

 

Decontamination of subcontractor equipment will be the responsibility of the subcontractors under the 

supervision of SulTRAC field personnel.  Subcontractors must decontaminate the MIP prior to initial use 

and between locations to ensure that the MIP is adequately cleaned and potential interferences from 

residual material on the probe do not occur.  The direct-push subcontractor will also be required to 

decontaminate all drilling equipment before the start of Expanded Phase II and after the equipment comes 

in contact with potentially contaminated materials. 

 

3.4  INVESTIGATION-DERIVED WASTE AND HEALTH AND SAFETY 

Investigation-derived waste (IDW) is waste generated from an activity related to determining the nature 

and extent of contamination at the ETCA site.  Guidance for disposal of IDW is specified in the RI/FS 

Phase I SAP (SulTRAC 2010a).  Minimal IDW is expected to result from Expanded Phase II sampling 

activities because of the direct-push drilling methods being used.  Decontamination water will be 

containerized in 55-gallon drums. Additional IDW generated as a result of Expanded Phase II sampling 

may include disposable personal protective equipment (PPE) and other miscellaneous disposable items.  

Disposable materials will be managed as nonhazardous solid waste; therefore, this waste will be double 

bagged and disposed of with municipal trash. 

 

As specified in the RI/FS Phase I SAP (SulTRAC 2010a), all field activities will be conducted in 

accordance with the approved RI/FS Phase I Health and Safety Plan (HASP) (SulTRAC 2010b).  Before 

field activities begin, all SulTRAC field personnel and subcontractors will read and sign the HASP, 

indicating that they understand the plan and agree to operate in accordance with its requirements.  Daily 

tailgate meetings will be conducted to review daily activities and task-specific hazards. 
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3.5  QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

The QA/QC requirements for the ETCA site are specified in the Phase I RI SAP (SulTRAC 2010a) and 

Phase I SAP addendum (SulTRAC 2011).  The MIP investigation consists of real-time response 

observations and does not include sample collection.  Two screening groundwater samples will be 

collected concurrently with the MIP program to evaluate correlation between observed MIP response and 

actual groundwater contaminant concentrations; however these will be collected from existing monitoring 

wells using sampling and analytical procedures in accordance with SulTRAC’s approved SAP [SulTRAC 

2010a].  No samples will be collected from MIP borings.  QC requirements associated with operating the 

MIP are presented in Section 5.0 of the attached SOP.  The main QC requirements associated with the MIP 

include the following: 

 

 QC checks before and after each MIP log is generated to evaluate visual problems with the logs, 

detector responses, response consistency, and lithology consistency with existing well and boring 

logs 

 Response testing showing that the integrity of the detector system is intact 

 EC dipole testing to ensure proper operation 

 Potentially generating replicate logs to ensure repeatability. 
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Total Chlorinated VOCs
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Notes:
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MCL - Maximum Contaminant Level
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RI - Remediation Investigation
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VISL - Vapor Intrusion Screening Level
Groundwater sample concentrations in µg/L.
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Exceeds EPA VISL

Exceeds EPA MCL

Exceeds both MCL & VISL

cis-1,2-DCE detected above reporting limit
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FIGURE 3
10 E MAIN AND GROUNDWATER PLUME

INVESTIGATION AREAS
RI PHASE I & II GROUNDWATER AND

SOIL SAMPLING RESULTS
AND PROPOSED MIP LOCATIONS

EAST TROY CONTAMINATED AQUIFER
EXPANDED PHASE II RI

TROY, OHIO

cis-1,2-DCE - 3.5 J

TCE - 90

PCE - 1,300

EPA-107I
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PCE - 650

OEPA-6
TCE - 9.4

PCE - 660
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Chloroform - 4.14
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TPD2 (12-14')

PCE - 3.9 J
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Toluene - 100
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Notes:
D - Deep
MCL - Maximum Contaminant Level
MIP - Membrane interface probe
OEPA - Ohio Environmental Protection Agency
RI - Remediation Investigation
S - Shallow
VISL - Vapor Intrusion Screening Level
µg/L - Micrograms per liter
Groundwater sample concentrations in µg/L.

Exceeds EPA VISL

Exceeds EPA MCL

Exceeds both MCL & VISL

cis-1,2-DCE detected above reporting limit
PCE - 19
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Chloroform - 2.24

BW006-CRA
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FIGURE 4

432 E MAIN INVESTIGATION AREA
RI PHASE I & II GROUNDWATER
AND SOIL SAMPLING RESULTS
AND PROPSED MIP LOCATIONS

EAST TROY CONTAMINATED AQUIFER
EXPANDED PHASE II RI

TROY, OHIO

TCE - 3.5 J

PCE - 650

OEPA-6 PCE - 16

PCE - 17

EPA-106S

EPA-106S DUP
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!#U Ohio EPA Well
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Notes:
D - Deep
GZA - Spinnaker Site/Kimberly Clark Monitoring Well
ETCA - East Troy Contaminated Aquifer
KC - Kimberly Clark
KMW - Spinnaker Site/Kimberly Clark Monitoring Well
MCD - Miami Conservation District
MCL - Maximum Contaminant Level
MIP - Membrane interface probe
OEPA - Ohio Environmental Protection Agency
RI/FS - Remediation Investigation/Feasibility Study
S - Shallow
T - Miami Conservancy District Monitoring Well
VISL - Vapor Intrusion Screening Level
µg/L - Micrograms per liter
Groundwater sample concentrations in µg/L.
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Exceeds EPA VISL

Exceeds EPA MCL

Exceeds both MCL & VISL

cis-1,2-DCE detected above reporting limit
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FIGURE 5

HOBART INVESTIGATION AREA
RI PHASE I & II GROUNDWATER AND

SOIL SAMPLING RESULTS AND
PROPOSED MIP LOCATIONS

EAST TROY CONTAMINATED AQUIFER
EXPANDED PHASE II RI

TROY, OHIO

Benzene - 0.29 J

HOB1 (6-8')Benzene - 0.51 J

HOB2 (4-6')
Ethylbenzene - 54 J

PCE - 28,000

1,1,2-TCA - 2,700 J

TCE - 89,000
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Ethylbenzene - 1,700 J
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(data provided by OEPA)
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Phase I Soil Sample
(May-June, 2012)

"/
Phase II Soil Sample
(February, 2013)

!#U Ohio EPA Well

@A Phase I RI Well

@A Phase II RI Well

!> KC Monitoring Well

!> MCD Well

!(G Geoprobe Location

Notes:
KC - Kimberly Clark
KMW - Spinnaker Site/Kimberly Clark Monitoring Well
MCD - Miami Conservation District
MCL - Maximum Contaminant Level
MIP - Membrane interface probe
OEPA - Ohio Environmental Protection Agency
RI - Remediation Investigation
S - Shallow
T - Miami Conservancy District Monitoring Well
VISL - Vapor Intrusion Screening Level
µg/L - Micrograms per liter
Groundwater sample concentrations in µg/L.

Exceeds EPA VISL

Exceeds EPA MCL

Exceeds both MCL & VISL

cis-1,2-DCE detected above reporting limit

TCE - 1.83

cis-1,2-DCE - 24.6

BW012
Chloroform - 2.73

PCE 18.9

TCE - 1.47

BW013

TCE - 4.64

cis-1,2-DCE - 2.16

BW021

cis-1,2-DCE - 2.2 J

MCD-T-09

cis-1,2-DCE - 2.7 J

EPA-111S

cis-1,2-DCE - 9.9

OEPA-08

cis-1,2-DCE - 2.3 J

PCE - 7

OEPA-10
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FIGURE 6
SPINNAKER INVESTIGATION AREA

RI PHASE I & II GROUNDWATER
AND SOIL SAMPLING RESULTS
AND PROPSED MIP LOCATIONS

EAST TROY CONTAMINATED AQUIFER
EXPANDED PHASE II RI

TROY, OHIO

cis-1,2-DCE - 4.37

BW018

TCE - 39

cis-1,2-DCE - 5.6

BW017

TCE - 4.7
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PCE - 6.6

TCE - 11

SPN2-DUP (6-8')
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SPN2 (6-8')

cis-1,2-DCE - 14,000

Ethylbenzene - 14 J

PCE - 410 J

TCE - 22,000

o-Xylene - 37 J

m,p-Xylene - 54 J

cis-1,2-DCE - 8.3

PCE - 2.9 J

TCE - 90

SPN1 (2-4')

SPN1 (6-8')

PCE - 2.7 J

TCE - 3.8 J

cis-1,2-DCE - 2.3 J

PCE - 11

TCE - 1,200

TCE - 14

PCE - 1.9 J

TCE - 17

SB014 (4')

SB014 (6')

SB014-DUP (6')

SB014 (1')

PCE - 2.4 J

TCE - 56

TCE - 45

cis-1,2-DCE - 9.5

TCE - 63

SB011 (5')

SB011 (7')

SB011 (9')

PCE - 3.2 J

1,1,1-TCA - 16

TCE - 180

TCE - 16

PCE - 2.4 J

1,1,1-TCA - 7.1

TCE - 61

TCE - 18

SB010 (5')

SB010 (7')

SB010 (9')

SB010-DUP (7')

1,1,1-TCA - 9.4

TCE - 50

TCE - 34

1,1,1-TCA - 7.8

TCE - 14

1,1,1-TCA - 11

TCE - 12

SB009 (7')

SB009 (9')

SB009-DUP (5')

SB009 (5')

GW1 8-12' 12-16'

cis-1,2-DCE 4.16 4.72

PCE 2.43 3.27

TCE 19.0 23.8

1,1,1-TCA 8.48 11

1,1-DCA 2.95 3.38

GW2 8-12' 12-16'

cis-1,2-DCE 3.29 5.43

PCE 3.05 2.20

TCE 30.4 20.6

1,1,1-TCA 11.4 8.40

1,1-DCA 2.53 2.85

GW3 8-12' 12-16'

cis-1,2-DCE 4.85 4.69

PCE 2.94 2.48

TCE 35.8 31.4

1,1,1-TCA 9.42 8.33

1,1-DCA 2.44 2.41

GW4-A 8-12' 12-16'

cis-1,2-DCE 7.81 7.06

PCE 2.29 2.04

TCE 37.0 32.7

1,1,1-TCA 8.24 7.25

1,1-DCA 2.51 2.30

GW4-B 8-12' 12-16'

cis-1,2-DCE 7.63 7.25

PCE 2.29 2.18

TCE 36.7 31.4

1,1,1-TCA 8.12 7.15

1,1-DCA 2.33 2.21

GW5 8-12' 12-16'

cis-1,2-DCE 8.85 8.30

PCE 2.07 2.26

TCE 34.9 32.1

1,1,1-TCA 6.91 6.49

1,1-DCA 2.14 2.02

GW6 8-12' 12-16'

cis-1,2-DCE 139 125

TCE 6.39 6.03

1,1,1-TCA 2.55 2.37

1,1-DCA 3.64 3.36

trans-1,2-DCE 2.01 1.77

Vinyl Chloride 6.36 5.38

GW7 8-12' 12-16'

cis-1,2-DCE 321 337

TCE 1.07 0.989 J

1,1,1-TCA 2.08 1.54

1,1-DCA 2.42 2.27

trans-1,2-DCE 4.86 4.33

1,1-DCE 1.10 1.06

Vinyl Chloride 38.0 31.8

GW8 8-12' 12-16'

cis-1,2-DCE 58.7 20.6

PCE 4.80 5.42

1,1,1-TCA 1.97 1.91

Vinyl Chloride 1.76 13.4

GW9-A 8-12' 12-16'

cis-1,2-DCE 13.4 13.4

PCE 8.60 8.39

TCE 175 181

1,1,1-TCA 8.81 9.20

1,1-DCA 1.93 1.85

GW9-B 8-12' 12-16'

cis-1,2-DCE 12.9 13.7

PCE 8.60 9.92

TCE 183 172

1,1,1-TCA 11.5 9.36

1,1-DCA 1.81 1.91

GW10 12-16'

cis-1,2-DCE 8.02

PCE 7.93

TCE 231

1,1,1-TCA 14.8

1,1-DCA 1.84
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